Stephan Hä rtel* and Ingolf Steffan-Dewenter European landscapes have been highly modified by human impact with habitat fragmentation, habitat conversion and agricultural land use intensification as major processes [1] . As a result most landscapes are characterised by a mix of different habitat types with varying proportions of natural, semi-natural, agricultural and urban areas. The transformation of landscapes and the increase of human land use have severe negative impacts on biodiversity in landscapes dominated by intensive agriculture [2, 3] and threaten important ecosystem functions such as pest control and pollination of crops [4] [5] [6] . European agri-environmental schemes such as organic farming have been implemented to counteract biodiversity loss and maintain ecosystem services, but their effectiveness depends on more elaborated conservation measures, selection of organism groups and landscape structure [7, 8] . An important aspect here is the provision of additional resources such as pollen and nectar for pollinators in a landscape and the way organisms are able to locate and use it for reproduction [9, 10] .
In the case of the honey bee with an estimated foraging range of 100 km 2 [11] , it is simply impossible to gain a detailed spatial picture of floral food resources and their use by bee foragers by direct observations. In particular, it is difficult to link flower-visiting bees to a certain colony and the location of nesting sites in the countryside. However, honey bees offer the opportunity to 'eavesdrop' on the internal communication system to understand food recruitment and spatial resource use in more detail. A successful forager communicates rewarding food locations via the well-known waggle dance to her nest mates. This behaviour can be regarded as one of the most fascinating phenomena in the insect kingdom.
Pioneering experiments conducted by von Frisch (1965) [12] and Seeley (1995) [11] opened the door to a unique perspective from the bee colony to the surrounding landscape and its resources. In the last decades, the dance language has been intensively studied as a fascinating mode of communication to understand basic mechanisms of in-hive organisation and behavioural physiology [11] . However, surprisingly few studies use the dance language to address ecological questions, and in particular landscape-wide analyses of foraging patterns are almost absent (but see [13] [14] [15] ). As a consequence, foraging and resource use of honey bees on a broader landscape scale is simply under-investigated. Several studies used the capacity of honey bees to monitor environmental pollution [16] , but the idea to take advantage of waggle dance information to evaluate agri-environmental schemes on a landscape scale has not been developed so far. In this issue of Current Biology, Margaret Couvillon and co-workers [17] applied this approach in a year-round analysis of the spatial resource use of three honey bee colonies in a mixed agricultural landscape in England.
Over two years they decoded more than 5,600 bee dances and plotted the location of used flower resources on geographical maps; they show how different habitat types with or without different agri-environmental schemes are preferred or avoided in a foraging area of close to 100 km 2 . They find a significant preference of foraging honey bees for nature conservation areas under high level stewardship and, more surprisingly, low preference values for organically managed farm land. These results are novel due to two innovative methodological achievements. Firstly, the authors corrected for distance to take into account the higher energy expenditure of more distant floral resources when they calculated habitat preferences. Secondly, Couvillon et al. included naturally occurring variations within the dance communication in their models. These tools will significantly improve future research on spatial and temporal patterns of resource use by honey bees. While we applaud the achievements made in this study, we are also excited about the future perspectives and so far unexplored aspects of honey bee foraging in agricultural landscapes. The revealed preference of foraging honey bees for nature reserves not only underlines the resource richness of these habitats and their value for honey bees, it also indicates that the spatial overlap in resource use with threatened wild bee species might be higher than previously assumed [18] . Using honey bee colonies as bioindicators to identify the location of high-resource patches in a landscape, as suggest by Couvillon et al. [17] , might thus also help to quantify the competitive pressure by honey bees on other flower-visiting insects in conservation areas [19] .
Human-dominated landscapes are characterised by high spatial and temporal dynamics of cropping patterns and management activities. Consequently, floral resources from mass-flowering crops, set-aside fields and other habitats are often available only for short time periods [10] . Habitat types which provide only temporary resources might be undervalued by the Couvillon et al. approach, which levels preferences over a two-year period and therefore might have missed the value of resource pulses provided, for example, by oil seed rape or sunflowers [20] . Thus, the detailed analyses of bee dances at higher temporal resolution can provide little known insights into the dynamics of resource use. Another important topic is the spatial variation of landscape composition and configuration, from complex and extensive to homogeneous and intensively managed landscapes, and its consequences for foraging locations and distances [15] . One important applied aspect in this context is the question to what extent do foraging honey bees provide crop pollination services in intensively managed landscapes with low pollinator diversity. The distribution of foraging honey bees in agricultural landscapes could reveal spatial gaps in the provision of crop pollination services and could direct landscape management of pollination services.
The decoded dance language also has the potential to fill in gaps in our knowledge beyond ecological questions. Further, both honey bee-specific as well as related fields could benefit from the analysis of spatial resource utilization of honey bee colonies (Figure 1 ). Implementing such information could eventually be a key element in the understanding of factors related to the globally observed mismatch between pollinator requirements of insect pollinated crops and regional honey bee populations, which are declining [5] . The spatial information of where honey bees find diverse pollen resources in the flight range would help to identify and promote structural landscape characteristics with positive impacts on honey bee colonies and other insect pollinators. Landscape-wide analysis of crop pollen and nectar recruitments could help to estimate spatial pesticide exposure risks in intensive agricultural settings. Future studies could also consider how foraging landscapes are related to colony development, honey yields and overwintering mortality to optimise the economic and ecological revenues of beekeeping. Linking such information to the spatial and temporal dynamics of mass-flowering crops, agri-environmental schemes, pesticide applications, and genetically modified crops would help to assess important questions in the context of environmental risk assessment, management of pollination services and biodiversity conservation in human-dominated landscapes. 
Cytoskeleton: Cirque du Septins
Septins and F-actin are familiar cohabitants of the cleavage furrow yet how they might be functionally connected has been ambiguous. New work shows that septins can promote the assembly of curved bundles of F-actin, providing an unexpected molecular function for septins in cytokinesis.
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Circles are found throughout life from fairy rings to ring canals. Mark Twain made it sound so easy to build a circle when he quipped that a circle was just ''a round straight line with a hole in the middle''. However, the problems of how cells build rings to be a precise size, to dynamically change size and do work have engaged cell biologists for decades. The cytokinetic ring, responsible for the mechanics of separating one cell into two, has become one of the most intensively studied cellular circles.
Septin proteins are a central component of the cytokinetic ring in many animals and fungi. In some contexts, pure septins can self-assemble into w500 nm circles in vitro or seemingly spontaneously on plasma membranes in vivo [1, 2] . Septin assemblies are built out of heteromeric complexes of septins that form rods of 32-40 nm in length that can also polymerize into longer filaments [3] [4] [5] . Despite their propensity to form rings and their localization to the cleavage furrow, what septins actually contribute to cytokinesis mechanistically has been remarkably difficult to tease apart. Septins have been invoked as scaffolds, membrane organizers and diffusional barriers at the cleavage furrow but there is still limited molecular or biophysical data supporting these proposed roles. Recent work from Mavrakis et al. [6] now provides detailed evidence that septins can bundle actin filaments and likely does this to organize actomyosin rings, the contractile unit in the cytokinetic apparatus.
Mavrakis et al. discovered this role for septins in forming curved bundles of F-actin by studying embryonic cleavage during cellularization of Drosophila. Cellularization is a specialized cytokinesis involving the compartmentalization of thousands of nuclei, previously cohabitating one cytoplasm, into individual cells. Ingressing membranes form the walls between nuclei, and the tip of this membrane, the furrow canal, is evocative of the cytokinetic ring both in terms of the molecular components and function. In embryos lacking the septin called Pnut, the actomyosin ring assembles with different kinetics and with less Myo-II protein present, the actin motor that can help drive constriction. This aberrant assembly leads to both slowed membrane ingression and actomyosin ring constriction rates. The source of these problems is not likely a defective septin-dependent diffusion barrier at the furrow canal, an attractive hypothesis due to the geometry of the structure and models of septins acting as gaskets to trap the cytokinetic machinery.
The root of the constriction delays rather seems to be highly disorganized actin. Instead of forming compact circles, in septin mutants the F-actin is in straight bundles that create polygonal-shaped compartments. After discounting that the phenotypes were due to reduction in Myo-II or mislocalized Anillin, another key player in the contractile ring, the authors closely examined the ultrastructure of Factin in furrow canals for the first time. Cortical actin was more diffuse and disorganized in septin mutant cells when examined using transmission electron microscopy (TEM). Given the difficulty in deciphering individual actin filaments in vivo by TEM, the authors implemented polarized fluorescence microscopy to better determine the orientation of actin filaments in septin mutants. Polarization analysis revealed that actin bundles are highly ordered, comparable to actin in a stress fiber, and oriented parallel to the furrow canal membrane in wild-type cells. In septin mutants, however, the degree of order was diminished and the orientation of filaments was highly variable.
All combined, the data point to actin disorganization as the source of the problems, but what is the cause of this defect? No direct association between septins and actin had ever been shown, until now. Mavrakis et al. were able to show direct binding of septins to F-actin, and the capacity of septins to bind and bundle F-actin is comparable to well established actin binding proteins. This is already very exciting but the effect was spectacular when the septin-actin mixtures were viewed under TIRF (Total Internal Reflectance) microscopy and dramatic arcs, swirls and, indeed, circles of actin could be seen. Notably, both fly and human septins could create highly curved bundles of actin in vitro. Further experiments suggest, albeit with a few possible caveats, that septins likely promote this curvature in their small, rod state rather than in a filamentous state. If true, promoting curved actin bundles is the first function ascribed to septins in their subunit rather than filamentous form.
